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(57) Abstract 



The present invention provides an improved process for preparing (S)-4-([3-[2-(dimethylamino)ethyll-lH-mdol.5-yllmethyl>-2 
oxazolidinone which comprises: a) forming a carbamate of formula (III), from methyl 4-nitro-(L)-phenylalaninatehydrochlonde;b) reducing 
the compound of formula (HI) to give the compound of formula QV); c) reducing the methyl ester grouping in the conipound of formula 
(IV) to give the compound of formula (V); d) ring closure of the compound of fomiula (V) to give the compound of formula (Vl); e) 
diazonium salt formation from the compound of formula (VI) followed by reduction to give the compound of formula (VII); f) Fischer 
reaction of the compound of formula (VII) to give (S)-4-{(3-[2-(dimethylaminp)ethyl]-lH-indol-5-yl)methyl>-2-oxazolidmone. 
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ONE POT SYNTHESIS OF 2-OXAZOLIDINONE DERIVATIVES 

The present invention relates to an improved process for preparing substituted indole 
derivatives which are useful for the treatment and prophylaxis of migraine. More 
particularly, the present invention provides an improved process for the preparation of 
the 5HTi-like receptor agonist (S)-4-{[3-[2-(dimethylanuno)ethyl]-lH-indol-5- 
yl]methyI}-2-oxazolidinone, which is known to be effective for the treatment of 
migrsune. 

Selective S-HTj-like receptor agonists are known to be useilil therapeutic agents. The 
S-HTi-like receptor mediates vasoconstriction and thus moctifies blood flow in the 
carotid vascular bed. European patent spedfication 03 13397 describes a class of specific 
S-HT|-like receptor agonists which are beneficial in the treatment or prophylaxis of 
conditions wherein vasoconstriction in the carotid vascular bed is indicated, for example, 
migraine, a condition assodated vnth exces^e dilation of the carotid vasculature. 

International patent specification W091/18897 describes a fiirther class of compounds 
having exceptional "5-HTi-like" receptor agonism and excellent absorption following 
oral dosing. These properties render the compounds disclosed in W09 1/1 8897 
particularly useful for certain medical applications, notably the prophylaxis and treatment 
of migraine, cluster headache and headache associated with vascular disorders, 
hereinafter referred to collectively as "migraine". One particularly preferred compound 
described in W091/18897 is (S)-N,N-dimetiiyl-2-[5-(2-oxo-l,3-oxa2x>lidin^-yl-methyl)- 
lH-indol-3-yl]ethyianiine which is also known as (S)-4-{[3-[2-(dimethylamino)ethyl]- 
lH-indol-S-yl]methyl}-2-oxazolidinone and can be represented by formula (I): 



O 




N(CH3)2 
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The compound of formula (I) can exist as its (S) or (R) enantiomer and is specifically 
exempUfied in W091/18897. A number of possible routes for preparing the compound 
of formula (I) are suggested in W09 1/1 8897. 

A new process for preparing the compound of formula (I) has now been discovered 
This process is advantageous over the processes disclosed in W091/18897 in that it 
allows the final prod uctto be made at a high yield on a large scale and in DuTr^;;^;; ^ 
^ us t ng a one pot procedu^ Tih;!^ avoiding the need for time-consuming and costly 
isolation of intermediates. The new process also avoids the need for dangerous reagents 
such as phosgene or environmentally hazardous reagents such as tin chloride. 

According to the first aspect of the present invention, therefore, there is provided a 
process for the preparation of a (S)-4-{[3-[2(dimethylamino)ethyI].lH.indoI-5- 
yI3methyl}-2-oxazoUdinone which process comprises the steps of 

a) forming a carbamate from methyl 4-nitro-(L)-phenylalaninate hydrochloride, 
represented by formula (II) 




by adding sodium cari>onate or sodium hydrogen carbonate and n-butyl 
chloroformate and reacting to give methyl(S)-M-butoxycart>onyM. 
nitrophenylalaninate, represented by formula (III) 
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C4H9O2CHN 




(in) 



CO2CH3 



b) reducing the compound of formula (IE) to give methyl (S)-H-butoxycarbonyl-4- 
amino phenylalaninate, represented by fonnula (IV) 



C4H9O2CHN 




(IV) 



CO2CH3 



c) reducing the methyl ester grouping -CO2CH3 in the compound of formula (TV) 
to give (S)-N-butoxycarbonyl-4-aminophenyialamnol, represented by formula (V) 



C4H9O2CHN 




(V) 



OH 



d) a ring closure of the compound of formula (V) to give (S)-4-(4-aminobenzyl)-2- 
oxazolidinone, represented by fonnula (VI) 
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(VI) 



e) preparation of the diazonium salt of the compound of formula (VI) followed by 
reduction to give the hydrazine (S)-4-(4-hydrazinobenzyI)-2-oxa2olidinone 
hydrochlonde, represented by formula (VII) 




^NHNHjHCl 

f) Fischer reaction of the compound of fonnula (VII) to give the compound of 
formula (I) 

Suitably one or more of steps a) to f) are carried out using a one pot procedure 
Preferably steps a) to d) are canied out by a one pot procedure followed by isolation of 
the compound of formula (VI) and then a second one pot procedure for steps e) and f). 

Step a) Is conveniemly carried out in the presence of a solvent e.g. aqueous ethyl acetate 
ordioxane. Aqueous ethyl acetate is preferred. Sodium carbonate is used in preference 
to sodmm hydrogen carbonate and is preferably added prior to the n-butyl 
chloroformate. The reaction is convenientiy carried out at a non-e«reme temperature 
suitably m the range 5-60OC. Preferably the reaction is carried out at I5-350C In a 
parucularly preferred embodiment the addition of sodium carbonate takes place at a 
'.emperature of approximately 20OC and the addition of N-butyl chloroformate takes 
place at a tem.perature of approximately 30OC. 

The reduction step b) is conveniently carried out in the presence of an organic solvent 
e.g. ethyl acetate or ethanol. Preferably step b) is canied out by a one pot procedure 
usmg tiie etiiyl acetate solution of the compound of fonnula (IE) which results from step 

SUBSTITUTE SHEET (RULE 26) isiromstep 
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a). Suitably, step b) is canied out by hydrogenation. preferably in the presence of a 
catalyst such as palladium charcoal. The reaction may be carried out under an 
atmosphere of nitrogen using hydrogen at normal atmospheric pressure at room 
temperature. Hydrogenation is preferably carried out at approximately 20psi of 
hydrogen at an elevated temperature e.g. 30OC to SQOC. The resulting ethyl acetate 
solution of the compound of fonnula (IV) is preferably converted into a butanol solution 
which can be used directly, as part of a one pot procedure, in step c). This conversion 
can conveniently be carried out by partial distiUation of the ethyl acetate sohition 
followed by addition of butanol and fractionation to remove the ethyl acetate. 

The methyl ester reduction of step c) is conveniently carried out in the presence of a 
solvent e.g. SVM or n-butanol. Preferably step c) is carried out as part of a one pot 
procedure by preparing a n-butanol solution from the ethyl-acetate solution of the 
compound of formula (IV) and then directly reducing the n-butanol solution. The 
reduction is preferably effected using sodium borohydride and is conveniently earned out 
at a non-extreme temperatore suitably 20-40OC. Preferably, the reduction is carried out 
in two phases; the first phase b«ng canied out under nitrogen at a temperature of 
approximately 2S°C; and the second phase b«ng carried out at approximately 30OC. 
The resulting n-butanol solution of the compound of formula (V) can then be dried using 
hydrochloric acid and ammonia. The dry n-butanol solution can be used directly in step 
d) as part of a one pot procedure. 

Step d) is preferably canied out on a diy solution, e.g. a dry butanol solution, of the 
compound of fonnula (V). Such a dry butanol solution is advantageously prepared by 
drying the n-butanol solution which is produced by step c). The dry n-butanol solution is 
preferably decolourised using charcoal before canying out the ring closure reaction. 
The ring closure can be conveniently effected using sodhim methoxide. suitably in an 
alcoholic solvem e.g. methanol. Most preferably, the ring closure is carried out using a 
30% solution of sodium methoxide in methanol. The reaction is preferably earned out at 
an elevated temperature which is suitably in the range 50-120OC. Preferably the reaction 
is canied out at approximately 850C. The resulting compound of formula (VI) may then 
be isolated. This isolation can be canied out by standard centrifugation, filtration and 
drying methods. 
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Step e) ,s preferably carried out on the isolated compound of fonnula (VI). Isolation can 
be achieved, for example, using well known ccntrifugation, filtration and drying 
techniques. Diazonium salt formation can be carried out using aqueous sodium nitrite 
solution, preferably in the presence of concentrated hydrochloric acid, at a reduced 
temperature. Preferably the salt formation is carried out at a reduced temperature e g 
O-5OC. Hydrazine formauon is then carried out on the diazonium salt solution by using 
sodium sulphite as a reducing agem. The sodium sulphite is suitably in the fonn of an 
aqueous solution. The reduction is advantageously carried out in two phases- the first 
being addrtion of sodium sulphite; the second bemg addition of hydrochloric acid 
Preferably the first phase is carried out at a temperature below lOOC. The second phase 
IS preferably carried out at an elevated temperature e.g. 55-60OC. 

The solution of the compound of fonnula (V II) which results from step e) is preferably 
used directly in ste, ^f) as a one pot p rocedure) Step 0 is a Rscher reaction. It has been 
found to be advantageous to carry out this reaction at a relatively high dilution in order 
tomgam.se the purity of the final product. Accordingly tbeldiltion which resuuTfr^ 
step e) IS preferably diluted with w at^ The Fisc her reaction is then car ried out bv 
adding 4.4-diethoxy.IiH-dimethylbutylaminej(2jt^^ 
Preferably, when the4.4-diethoxy-2iN^imethyi;;;;;i^^ 

IS at an elevated temperature. A suitable temperature is in the rang^jTS^^S^ and is 
preferably approximately 90OC. The reaaion preferably proceeds undeTrefliir"^^ 

When the reaction is complete, tiie compound of formula (1) can be extracted using 
standard techniques. Suitably the refluxed reaction product is cooled and adjusted to 
about pH7. e.g. using sodium hydroxide. The pH adjusted product can then be extracted 
wiUi ethyl acetate and the aqueous layer adjusted to about pH 10 witii sodium hydroxide 
The product can then be extracted at approximately SOOQ followed by standard 
decolounsing, filtration, distillation, ccntrifugation and drying techniques. 

A particularly preferred reaction scheme for the preparation of the compound of formula 
(I) is 
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According to the second aspect of the present invention, there is provided a process for 
the . purificatio n^ of (S)-4-{[3-(dimethylamino)ethyl]-lH-indol-5-yl]-methyl }-2. 
oxazolidinone which process comprises the steps of 

a) dissolving crude (S)-4-{[3-(diniethylamino)ethyl]-lH-indol-5-yl]-methyi)-2. 
oxazolidinone in a refluxing mixture of ethanol in ethyl acetate and filtering the 
hot solution; 

b) slowly cooling the filtered solution to a temperature about 5^C 

c) centrifiiging the product from step b), washing with ethyl acetate then drying; and 



d) treating withfacetoneko remove soly ntf^_g1hyl gcetate 

Preferably the refiwdng mature is 10% ethanol in ethyl acetate. TThe hot solution is 
suitably decolourised using decolourising charcoal prior to filtration using filter aid. 

The cooled filtered solution of step b) is suitably stirred over a prolonged period, which 
is preferably approximately 18 hours, prior to centrifiigation. 

The drying stage of step c) is preferably carried out under vacuum. Suitably the product 
is dried at an elevated non-extreme temperature, for example 40-60OC, which is 
preferably approximately 50^C. 

The dried solid product of step c) is conveniently treated vnth a mixture of 20% acetone 
in water, at a non-extreme temperature, preferably IS-SO^C, for example at room 
temperature. The resulting suspension is then cooled to a non-extreme reduced 
temperature, preferably about S^C, and stirred. The product is then centrifiiged, washed 
with ethyl acetate and dried, preferably under vacuum at a temperature of approximately 
450c. 

The resulting product is a non-solvated solid of high purity. 

In a third aspect, the present invention provides non-solvated, pure (S)-4-{(3- 
(dimethylamino ethyl)-lH.indol-5-yl]-methyl}-2-oxazolidinone. 

SUBSTITUTE SHEET (RULE 26) 
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In further aspects, the invention provides compounds of formulae (III), (IV), 
(V) and (VI) as defined hereinbefore. 



In still further aspects, the invention provides processes for preparing 
compounds of formulae (III), (IW), (V) and (VI) as follows: 

Compound QU): process step a) of the first aspect of the invention 
and preferably as described on page 4; 

Compound GV): process step b) of the first aspect of the invention 
and preferably as described in the paragraph bridging pages 4 and 5; 

Compound (V): process step c) of the first aspect of the invention and 
preferably as described on page 5; and 



Compound (VI): process step d) of the first aspect of the invention 
and preferably as described on page 5. 



SUBSTITUTE SHEET (RULE 26) 
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The invention will now be fiirther described by the foUowng examples. 
Erampie 1 

A process for preparing (S)-4-l2-(dimethylamino)ethyIJ-lH-indoI-5-ylJniethyl>-2- 
oxazolidinone in bulk. 

STAGE 1: The oreoarationof methvl 4-nitro-fLV nhenvlaninate hydrochloride 
REACTION 




C9H10N2O4 
M.W. 210.18 



Methanol 



Hydrogen chloride 



HCl HjN 




CO2CH3 



C10H13N2O4CI 
M.W. 260.67 



MATERIALS 

4-Nitro-Q:;)-phenylanine 
Methanol 

Hydrogen chloride 
Methanol (wash 



QUANTITY 

100.0kg 
599.0 litres 
45.3kg 
66.8 litres 



MOLES 

475.8 

1241.6 



PROCEDURE 

Prepare a methanolic solution of hydrogen chloride by passing hydrogen chloride gas 
into a reactor containing methanol, maintaining temperature below 250C. Charge to the 
reactor the 4-nitro-(L)-phenylanine and reflux for about 1 hour. Cool to about QOC and 
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centrifuge the product (methyl 4-nitro-a.)-phenylalaninate hydrochloride). Wash the 
product with methanol and dry in vacuo at SQOC. 

STAGE 2- The preparation of methvl <^<;VN.hiitnYvra r bonvl-4.nitrnDhenvlalaninat^ 
REACTION 



HClHjN 




CO2CH3 



Sodium carbonate, water 

Ethyl acetate, n-butyl 
chloroformate 



C4H9O2CHN 




CO2CH3 



C10H13N2O4CI 
M.W. 260.67 

MATERIALS 



Sodium carbonate 
n-Butyl chloroformate 
Ethyl acetate 

Water (demineralised) 
Water (wash) 

PROCEDURE 



C15H20N2O6 
M.W. 324.33 

QUANTITY 



Methyl 4-nitro-(L)-phenylalaninate hydrochloride 45.0kg 



20.1kg 

24.0kg 

248.0kg 

100.0kg 

50.0kg 



MOLES 

172.7 
189.6 
175.8 



methyl 4-nitro-(L)-phenylalaninate 



Charge to the reactor demineralised waiter, 

liydrochloride, sodium carbonate and ethyl acetate and cool the contents to about 20OC 
with stirring. Add the n-butyl chloroformate to the reaction mixture whilst maintaining 
the temperature at about 300C and stir for about 30 minutes. Separate the aqueous layer 
and wash the ethyl acetate solution with water. The ethyl acetate solution of methyl (S)- 
N-butoxycarbonyM-nitrophenylalaninate is used directly at the next stage. 
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STAGE 3: The oreparation of methvl fSVN>butoxvcarbonv l-4>aminoDhenvlaninate 



REACTION 




C15H20N2O6 


C15H22N2O4 


M.W. 324.33 


M.W. 294.33 


MATERIALS 


QUANTITY 


Methyl (S)-N-butoxycart>onyl-4- 


56.0kg 


nitrophenyialaninate 




Ethyl acetate 


252.0kg 


5% Palladium charcoal (55% water wet) 


5.0kg 


Ethyl acetate (filter wash) 


18.0kg 


Sodium carbonate 


12.5kg 


Water (demineralised) 


100.0kg 


Filter aid 


3.5kg 


Hydrogen 


as required 


Butanol 


247.1kg 



MOLES 
172.7 



PROCEDURE 

Charge to the reactor the 5% palladium charcoal catalyst, the ethyl acetate solution of 
methyl (S)-ti-buioxycarbonyl-4-nitrophenylalaninate and hydrogenate at about 20 psi of 

SUBSTITUTE SHEET (RULE 26) 
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hydrogen, maintaining a temperature between 30OC and 50OC. On completion, filter off 
the catalyst through filter aid and wash with ethyl acetate. Wash the ethyl aceme 
solution with aqueous sodium caibonate solution. The ethyl acetate solution of methyl 
(S)-N-butoxycart)onyl-4-aniinophenylalaninate is partially distilled, butanol added and the 
mixture fractionated to remove the ethyl acetate. The butanol solution is used directly at 
the next stage. 

STAQg 4: The preparation of (SyN-h u toxvcariionyM-aminQp hftpY'^'""!"?' 
REACTION 



C4H5O2CHN 




Sodium, borohydride, ethanol 



n-butanol 



O2CH3 



C^HpOjCHN 




C15H22N2O4 C14H22N2O3 
M W. 294.33 M.W. 266.34 

MATERIALS QUANTITY MOLES 



Methyl (S)-M-butoxycarbonyl-4- 


50.8kg 


172.8 


aminophenylaminate 






n-ButanoI 


305 litres 




Sodium borohydride (total) 


6.5kg 


172.8 


cone. Hydrochloric acid 


20.2 litres 


300 


Water (demineralised - for dilution of add) 


20.2kg 




Water (demineralised) 


150.0kg 




cone. Ammonia solution (d=0. 88) 


14.6 litres 
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PROCEDURE 

Charge to the reactor the butanol solution of methyl (S)-N-butoxycaibonyl-4- 
aminophenyhilaninate from Stage 3. and dilute with n-butanol to the required volume. 
Cool the reactor contents to about 250C. Under a nitrogen atmosphere add half the 
amount of sodium borohydride whilst maintaining a reaction temperature of about 25<>C. 
Stir for 3 hours and then add the second half of sodium borohydride. Further stir the 
mixture for 5 hours and warm to 350C. After this time stir the reaction mixture for 
about 12 hours and then slowly add aqueous hydrochloric add. maintaining temperature 
at about 30OC, to decompose any excess sodium borohydride. Add water, warm to 
about 350c and add ammonia solution to adjust to approximately pHlO. Separate the 
aqueous layer and whilst maintaining a temperature of about 350C. wash the organic 
layer with water. Distil some of the butanol. whilst simultaneously azeotroping dry the 
solution. The dry butanol solution is used direcdy at the next stage. 

STAGE S: T hft prenaration nf fSV4-(4-g niinnhenzvn-2-oxazolidinone. 
REACTION 



C4H9O2CHN 




Sodium methonde/methanoi 




D-Butanol 



C14H22N2O3 
M.W. 266.34 



C10H12N2O2 
M.W. 192.21 



MATERIALS 



QUANTITY 



MOLES 
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(S)-N-Butoxycarbonyl-4-aminophenyIalaninol 91 .9kg 

n-Butanol o^-n ^ 

260.0 litres 

Sodium methoxide (30% weight in methanol 7.5kg 

solution) 

Charcoal 

2.0kg 

n-Butanol (filter wash) 20.0kg 
n-ButanoI (product wash) 30.0kg 
Filter aid 



345.0 
4.7 



2.0kg 



PROCEDURE 



Charge to the reactor the dry solution of ^M^utoxycarhonyl^-aminophenylalaninol in 
n-butanol from Stage 4 and add decolourising charcoal. Treat the dry solution at about 
85 C with the slow addition of sodium methoxide in methanol. Heat the reaction 
nuxture at 850C with the slow addition of sodium methoxide in methanol. Heat the 
reaction mbcture at 850C for a fi^er 30 minutes and then filter hot through filter aid 

Zir^""^ T '"^^ ' wash 

the filtered product with n-butanoI and dry at about 50OC in vacuo. 

STAQE 6A- The prt^paration of rSV^-/^-r9,rH;n,,.., . i^^i„,V,hvl^ m.;..^. c 
VI Imethvl }-2-oxay.^f;rf;nr>n« 

REACTION 
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MATERIALS QUANTITY MOLES 



(S)-4-(4-Aminoben2yI)-2-oxa2ohdinone 


19.2kg 


100.0 


Sodium nitrite 


6.9kg 


100.0 


Sodium sulphite 


37.8kg 


300.0 


cone. Hydrochloric acid 


66.6kg 




4,4-Diethoxy-N,N-dimethylbutylaniine 


19.0kg 


100.0 


32% w/w Sodium hydroxide solution 


60.0kg 




Ethyl acetate (total extracts) 


303.0 litres 




Charcoal 


2.9kg 




Water (dcmineralised) 


412.8kg 




Ethyl acetate (wash) 


10.0 litres 




Filter aid (total used) 


2.0kg 





PROCEDURE 
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Charge to the reactor cone, hydrochloric acid, demineraiised water and (S)^-(4- 
aminobenzyl)-2-oxa2olidinone. Cool the reactor contents to between O-S^C and add 
aqueous sodium nitrite solution, maintaining the temperature below S^C. After stirring 
for about 30 minutes add the diazonium salt solution to a chilled aqueous solution of 
sodium sulphite, maintaining the temperature below lO^C. After stirring for 15 minutes 
slowly heat the resulting mixture to about 55-60OC, and then slowly add hydrochloric 
acid. The solution is maintsuned at about eO^C for about 18 hours. 

Dilute the reaction mixture with water and heat to about QO^C. Under a nitrogen 
atmosphere slowly add 4,4-diethoxy-2i,N-dimethylbutylamine and heat at reflux for 
about 3 hours. Cool, and adjust the mixture to about pH7 using sodium hydroxide 
solution. Extract with ethyl acetate and then adjust the aqueous layer to about pHlO, 
again using sodium hydroxide solution. Extract the product at about SO^C using ethyl 
acetate. Treat the combined ethyl acetate extracts (containing the product) vdth 
decolourising charcoal, and filter through filter aid. Distil off^ most of the solvent and 
chill the suspension to about S^C. Centrifuge the crude product, wash with ethyl aceute 
and vacuum dry at SO^C. 

^ STAGE eBV: Purification df fS^^>(3-f2^dimeth vlamino^ethvlVlH-indoUS-vnmethvl t- 
2-oxazolidinonfe ^ 



MATERIALS QUANTITY 

Ethyl acetate 109.4 litres 

Ethanol 12.3 litres 

Charcoal 2.4 kg 

Ethyl acetate (product wash) 5.0 litres 

Acetone 11.8 litres 

Water (demineraiised) 47.3 kg 

Water (demineraiised) (product wash) 10.0 kg 

Filter acid 2.0 kg 



The crude product of step 6A is dissolved in a refluxing mixture of 10% ethanol m ethyl 
acetate, treated with decolourising charcoal and filtered hot through filter aid. The 
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solution is slowly cooled to above 50C and stirred for 18 hours. The purified product is 
then centrifiiged, washed with ethyl acetate and vacuum dried at 50OC. In order to 
remove solvated ethyl acetate, the dry soUd is added to a mixture of 20% .acetone in 
^^ambient temperature and stirred for 1 hour. The suspension is cooled to about 
about 1 hour before centrifuging the product, washing with ethyl acetate and 
drying in vacuo at about 45<^C. 

Example 2 

Alternative preparation of Methyl (SMl-butoxycarbonyM-nitrophenylalaninate 
(Compound of formula (TTl)) 

A mixture of methyl-4-nitro<L)-phenylalaninate hydrochloride (40.00g, 0. 153 mole) and 
sodium hydrogen carbonate (73g, 0.870 mole) in 1.4Kiioxane (lOOOmI) was stirred at 
approximately IQOC under anhydrous conditions. A solution of butyl chloroformate 
(23.12g. 21.52ml, 0.169 mole) in 1.4-dioxane (200ral) m^s added over a period often 
minutes (reaction temperature approximately 130C). The resulting suspension was 
allowed to warm to room temperature and stirred for three hours. The reaction was 
quenched slowly into water (1600ml) and then extracted with ethyl acetate (3 x 650ral) 
The combined ethyl acetate extracts were washed with brine (lOOOmI), dried over 
anhydrous magnesium sulphate, filtered and evaporated to an oil. Residual solvent was 
removed using an oU pump at 50OC to afibrd a symp (51.34g. 103% yield) which 
gradually solidified on standmg. 

TL£[Si02,EtOAc] was homogeaieous (Rf = 0.59). 

^Kmm. (60 MHz. CDCI3) was consistent with structure of carbamate. 
Exam Die 3 

Alternative preparation of Methyl (S).N-butoxycarbony|.4.aminophenylalaninate 
(Compound of formula (IV)) 

A solution of the compound prepared by Example 2 [45.00g. 0.139 mole] in ethanol 
(845ml) was added to moist 10% palladium on carbon (Type 87L, 61.1% H2O) M.5g] 
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under an atmosphere of nitrogen. The reaction was set up for hydrogenation at room 
temperature under normal atmospheric pressure. There was a steady uptake of hydrogen 
(-9700ml) over nine hours. The catalyst was filtered off on hyflo and washed with 
ethanol (lOOmI). The filtrate was concentrated in vacuo (water bath temp. <40OC) and 
the last traces of solvent removed using an oil pump to afford a brown gum (41.70g, 
101%). 

TLC [Si02, EtOAc] showed the required product (Rf = 0.49) with traces of a faster 
running impurity. 

Ih NMR (300 MHz, CDCI3) was consistent with structure of product and residual 
ethanol. 

Example 4 

Alternative preparation of (S)-N-Butoxycarbonyl-4-aminophenylalaninol 
(Compound of formula (V)). 

To a stirred suspension of sodium borohydride (14.80g, 0.390 mole) in SVM (150ml). 
was added dropwise a solution of the compound prepared by Example 3 [76.40g, 0.260 
mole) in SVM (460ml) at room temperature. The reaction was left stirring overnight 
(-18 hours) after which TLC (Si02, EtOAc) indicated complete consumption of starting 
material. The reaction mixture was acidified to ~pH4 with 2M aqueous hydrochloric 
acid with ice-cooling to a temperature of approximately IQOC. The resulting mixture 
was concentrated to a solid residue and saturated aqueous sodium hydrogen carbonate 
(2000ml) was added slowly. The aqueous mixture (pH~8) was extracted with ethyl 
acetate (2 x 750ml) and the combined organic extracts dried (magnesium sulphate), 
filtered and concentrated to a pale pink waxy sold (64.S6g, 93% yield). 

TLC (Si02, EtOAc] indicated the required product (Rf = 0.33) with traces of impurities. 

1h NMR (60 MHz. CDCI3) was consistent with structure of alaninol. 
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CLADvrs 

I . A process for the preparation of a (S)-4-{[3-[2(dimethylainino)ethylJ-lH-indoI-5- 
yljinethyl}-2-oxazoIidinone whidi process comprises the steps of 

a) forming a carbamate from methyl 4-nitro-(L)-phenylaIaiunate 
hydrochloride, represented by formula (II) 




by adding sodium carbonate or sodium hydrogen carbonate and n-butyl 
chloroformate and reacting to give methyl(S)-M-butoxycaibonyM- 
nitrophenylalaninate. represented by formula (ID) 




NO2 

m 



b) reducing the compound of formula (III) to give methyl (S)-Ii- 
butoxycarbonyl-4-amino phenylalaninate, represented by formula (IV) 
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c) reducing the methyl ester grouping -CO2CH3 in the compound of 
formula (IV) to ^e (S)-N-butoxycarbonyl-4-aminophenylaianinol, 
represented by formula (V) 




OH 

d) a ring closure of the compound of formula (V) to give (S)-4-(4- 
aminoben2yI)-2H3xazoIidinone, represented by formula (VI) 



O 




preparation of the diazonium salt of the compound of formula (VI) 
followed by reduction to give the hydraane (S)-4.(4-hydrazinobenzyl)-2- 
oxazolidinone hydrochloride, represented by formula (VII) 
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NHNHjHCl 



(vn) 



f) 



Fischer reaction of the compound of formula (VII) to give the 
compound of formula (I) 



2. 



3. 



A process according to Claim 1 wherein one or more of steps (a) to 
(0 are carried out using a one pot procedure. 

A process according to Claim 1 or 2 wherein steps a) to d) are 
carried out by a one pot procedure followed by isolation of the 
compound of formula (VI) and then a second one pot procedure for 
steps e) and f). 



A process according to any one of Claims 1 to 3 wherein step a) is 
carried out in die presence of an aqueous ethyl acetate solvent, using 
sodium carbonate. 

A process according to Claim 4 wherein the addition of sodium 
carbonate in step (a) takes place at a temperature of approximately 
20*'C and the addition of N-butyl chloroformate takes place at a 
temperature of approximately SO^C. 

A process according to any one of Claims 1 to 5 wherein step b) is 
carried out by hydrogenation. 



7. 



A process according to any one of Claims 1 to 6 wherein the step (c) 
reduction is effected using sodium borohydride. 



! 

^ awsnnrin -wn qttwkwai i , 
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8. A process according to any one of Claims 1 to 7 wherein step d) is 
carried out on a dry butanol solution of the compound of formula 
(V). 



A process according to any one of Claims 1 to 8 wherein the ring 
closure is carried out using a 30% solution of sodium methoxide in 
methanol at a temperature which is in the range 50-120*^C. 

A process according to any one of Claims 1 to 9 wherein step (e) is 
carried out by 

(i) reacting the compound of formula (VI) with sodium nitrite, 
and 

(ii) reducing the diazonium salt formed in (i) using sodium 
sulphite. 

11. A process according to any one of Claims 1 to 10 wherein the 
[)^ Fischer reaction of step (0 is carried out at a relatively high dilution. 

A process for the purification of (S)-4-{ [3-(dimethylamino)ethyll-lH- 
indol-5-yll-methyl}-2-oxazolidinone which process comprises the 
steps of 

a) dissolving crude (S)-4-{[3-)dimethylamino)ethyl]-lH-indol-5- 
yl]-methyl}"2-oxazolidinone in a refluxing mixture of ethanol 
in ethyl acetate and filtering the hot solution; 

b) slowly cooling the filtered solution to a temperature of about 
5"C 

c) centrifuging the product from step b), washing with ethyl 
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acetate then drying; and 



d) treating with acetone to remove solvated ethyl acetate. 

13. Non-solvated, pure (S)-4-{(3-(dimethylamino ethyl)-lH-indol-5-yI]- 
methyl}-2-oxa2oIidinone. 



14. An intermediate of formula (III) 




NO-, 



CO2CH3 



15. An intermediate of formula (IV) 




(IV) 



C^HjOjCHN^ ^ CO2CH3 



16. An intermediate of formula (V) 



(V) 



C4H902CnN^ 



Ofl 
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17. An intermediate of formula (VI) 
O 




(VI) 



18. A process for the preparation of a compound of formula (III) 

.NO, 



(in) 



CO2CH3 



which process comprises reacting a compound of formula (II) with sodium 
cait>onate and n-butylchloroformate. 

.NO, 



HCl HjN' 



19. A process for the preparation of a compound of formula (IV) 



NH. 



(IV) 



C4H5O2CHN' 
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which process comprises reducing a compound of formula (III) 




(US) 



C^HjOjCHN^ -CO2CH3 



20. A process for the preparation of a compound of formula (V) 



C4H5O2CHN 




which process comprises reduction of a compound of formula (IV) 



(IV) 



C^HjOjCHN^ ^ CO2CH3 
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21. A process for the preparation of a compound of formula (VI) 
O 



which process comprises a ring closure of a compound of formula (V) 



22. Use of an intermediate as claimed in Claim 14 in the manufacture of 
a composition for use in medicine. 

23. Use of an intermediate as claimed in Claim 15 in the manufacture of 
a composition for use in medicine. 

24. Use of an intermediate as claimed in Claim 16 in the manufacture of 
a composition for use in medicine, 

25. Use of an intermediate as claimed in Claim 17 in the manufacture of 
a composition for use in medicine. 





(V) 



SUBSTITUTE SHEET (RULE 26) 



V • - 

wo 97/06162 ^ 

PCT/GB96/01885 • 

30 

26. Use as claimed in any one of Claims 22 to 25 wherein the 
composition is for use in the treatment and prophylaxis of migraine. 



SUBSTITUTE SHEET (RULE 26) 



internJI^nal search report 



I A. CUiSSinCATION OF SUWECr MATTER 

IPC6 C07D413/e6 0670263/20 



rbite!^^BApptofi<Mi No 

I PcWb 96/01885 



Aceoiding to Inwnuiioaal Ptcm Onificrton flPQ or to boUi intional cl«gific»aon and IPC 



Mimmum dooanentatioo seaKhcd (dasifieatioa tynem followed by daaificuion tynbolt) 

IPC 6 C07D 



I>ocumemati<m scArcfaed other than nummum 



documentation to the extent thit such documents 



EleOMiic data base consulted daring toe intemalional search (name of dau base and, where practical, tevch tenns u«d) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 
Category * I Otaiion of documait, with indication, where apfoopriate^ of toe idevantpanages 

WO, A. 91 18897 (THE WELLCOME FOUNDATION 
LTD.) 12 December 1991 
cited in the application , . ^ 
* page 27,paragraph (d); claim 17 



Further documents are bstcd in toe continuation of box C. 

* Special categories of dtcd documents : 

•A' document dcfming toe general fiau of toe art which is not 
conadered to be of particular relevance 
eaiiier document but published on or after the international 
CUngdaU 

•L* document which may torow doubts on priority dainjOi) or 
which is cited to establish toe publicaaon date of another 
citation or other special reason (as speafied) 

•O* document referring to an oral disclosure, use, exhibition or 
otocr means 

•p* document publiAed prior to toe international filing date but 
later than toe priohty dau claimed 

Dau of toe actual coRipletion of the international search 

25 Septentoer 1996 

I Name airmailing address of toe ISA 

European Patent Oflice. P.B. 581 B Patentttan 2 
NL - 2280 HV Riiswi)k 
Td. ( 31-70) 340-2040. TX. 31 651 «po nl. 
Fax: (-^31-70) 340-3016 

Fotm PCT/lSA/atO <s«oond ihetl) (July 19W) 



Relevant to daim No. 

1.17 



PatAt family members are listed in annex. 



1- uter document puWiihed after toe mtenujom^^^ 

or priority date and not in confhct wito the ap^caaon but 
cited to imdeistand toe prindpie or theory underiymg toe 
invention 

•X' docurnent of particular rdevance: the daiined invention 
SSStbca>Stoednovd or cannot be ^ 
tnv«4vc an inventive step when toe document is taken alone 

•Y' document of particular relevance; toe claimed inv^on 
cannot be considered to involve an inventive step whoothe 
document is combined wito one or more otocr such «cu- 
ments, mch combination being obvious to a pcffon flailed 
in toe art. 

document member of toe same patent family 
Date of mailing of toe intematicnal aeareh report 



0 3. E 96 



Aulhanzed officer 



Van Bijien. H 



0:<WO 970ei62A1 I > 



INIERNA^A^AL SEARCH REPORT 

udsSBkoa on pnent Cimily mcmbcn 



late 

PCT/61 



^^HpUcatioa 

^6^6/01885 



No 



Patent document 
died in learch report 



Publication 
date 



Patent family 
niember(s) 



Publication 
date 



W0.A-9118B97 



12-12-91 



AU-B- 


646871 


10-03-94 


AU-A- 


7957091 


31-12-91 


CA-A- 


2064815 


08-12-91 


EG-A- 


19650 


30-09-95 


EP-A- 


0486666 


27-05-92 


EP-A- 


0636623 


01-02-95 


FI-A- 


960155 


12-01-96 


HR-A- 


940524 


30-06-96 


IL-A- 


98392 


19-01-96 


JP-T- 


5502679 


13-05-93 


LT-A,B 


419 


25-11-94 


LV-B- 


10274 


20-04-95 


NZ-A- 


238424 


23-12-93 


PL-B- 


166214 


28-04-95 


US-A- 


5466699 


14-11-95 


US-A- 


5399574 


21-03-95 



Fom PCT/ISA/310 <puMC fanUy mnu) Uuly 1992) 

3NSCXDCID: <WO 970eie2Al I > 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



Lr LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' ' ' 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




^"'S PAGE BUNK 



(uspro) 



